Introduction
It is known that various processes and phenomena are modeled using differential equations.
They generally have complicated forms that make it impossible to obtain a general explicit or even implicit solution, approximate solutions being satisfactory, which can be obtained with different numerical methods. However, at least classes of equations to which this can be done should be known and they should be as general as possible. The study is basically an observation of how you can get a particular solution to an n-th order linear differential equation with constant coefficients where the constant term is part of the more general class of functions for which an explicit solution can be obtained. Basically, the class of functions that may occur for the free term is a combination of the three known cases: the situation in which the free term is a polynomial ( ) 
Description of the problem
We will consider that we have an n-th order linear differential equation with constant coefficients of the form
The attached homogeneous n-th order linear differential equation with constant coefficients will be like DOI: 10.1515 DOI: 10. /kbo-2017 ( )
We will suppose that f (x) looks like 
The free term f (x) contains all possible combinations of the situations where the free term is a ( ) 
The above described situation may consist in the following situation:
as we may consider that ( ) ( )
The particular solution of n-th order linear differential equation with constant coefficients (1), in which the free term f (x) is like (3) is constructed by combining the way in which particular solutions are written in the three cases mentioned before.
The form of the particular solution and exemplification
As we have seen in the previous section, without restricting the generality degree, it is sufficient to rest upon a free term such as (4). Let there be We will assume that this has the following expansion:
where
. m p = n. In other words, we assume that the characteristic equation (6) attached to the differential equation (2) has q real and particular solutions with multiplicity orders n 1 , n 2 , …, respectively n q and 2
. p particular conjugate complex solutions with multiplicity orders m 1 , m 2 , …, respectively m p . We also assume that 
, and n j is the multiplicity order of the radical
and m k is the multiplicity order of
The form of the solution (7) considers, as we have already mentioned in the previous paragraph, the form of the two specific situations given that we can consider case 1 as a specific case of situation 2. Further on, we will illustrate the way in which the above described method should be applied.
Let there be the order 9 linear differential equation
We will determine a particular solution of this equation with the method described above.
The solutions of this equation are We will first determine the solutions of the attached characteristic equation: .
. λ +2).
We will write the free term f (x) as cos x+sin x.
By identifying the coefficients, we get the following system of linear equations: 
